Tissue damage in cattle infected with Theileria annulata accompanied by metastasis of cytokine-producing, schizont-infected mononuclear phagocytes.
The distribution of schizont-infected cells in six calves undergoing acute, lethal sporozoite-induced infections with Theileria annulata was examined, the calves being killed in the early, middle or late stages of disease. A combination of histological and immunocytochemical techniques showed that schizont-infected cells became disseminated rapidly through the lymphoid tissues from the prescapular lymph node draining the site of inoculation to distant lymph nodes (e.g., precrural, mesenteric and mediastinal) and to the spleen and thymus. The parasitized cells also spread rapidly into non-lymphoid organs, being found in the liver, kidney, lung, abomasum, adrenal glands and pituitary gland by day 7, in the brain by day 12 and in the heart by day 14 after infection. As infection progressed, the schizonts differentiated into merozoites. By the late stages of disease, the cells containing merozoites greatly out-numbered schizont-infected cells. The parasitized mononuclear cells were labelled by antibodies to bovine interferon-alpha1 and tumour necrosis factor-alpha and, during the later stages of the disease, contained erythrocytes parasitized by piroplasms. The results suggested that the parasitized mononuclear cells themselves played a role in the development of clinical disease and in tissue damage. These findings provide new evidence that tropical theileriosis can no longer be viewed as a lymphoproliferative disease resulting from the uncontrolled multiplication and metastasis of lymphoid cells infected with T. annulata schizonts, but is caused by a parasite that lives in, and is disseminated by, cytokine-secreting, proliferating mononuclear phagocytes.